Influencing the Pervaporative Recovery of n-Butanol by Using Ionic Liquids  by Heitmann, S. et al.
 Procedia Engineering  44 ( 2012 )  1343 – 1344 







'HFUHDVLQJ UHVRXUFHV RI IRVVLO IXHOV DQG D JURZLQJ HQYLURQPHQWDO DZDUHQHVV UHVXOW LQ DQ
LQFUHDVLQJ GHPDQG IRU ELRWHFKQRORJLFDO SURGXFHG IXHOV DQG FKHPLFDOV EDVHG RQ UHQHZDEOH
UHVRXUFHV,QWKLVFRQWH[WRQHRIWKHSURFHVVHVZLGHO\GLVFXVVHGLVWKHSURGXFWLRQRIELREXWDQRO
E\DQDQDHURELFIHUPHQWDWLRQ7KH OLPLWDWLRQRI WKLVSURFHVV LV WKHKLJKWR[LFLW\RIQEXWDQRO WR
WKH SURGXFWLRQ RUJDQLVPV UHVXOWLQJ LQ ORZ FRQFHQWUDWLRQV RI WKH SURGXFW LQ WKH RXWOHW RI WKH
IHUPHQWDWLRQ 7KHUHIRUH GLVWLOODWLRQ SURFHVVHV ZKLFK DUH FXUUHQWO\ XVHG DV ³HQGRISLSH´
WHFKQRORJLHVIRUWKHUHFRYHU\RIQEXWDQROUHTXLUHKLJKHQHUJ\FRQVXPSWLRQ
3HUYDSRUDWLRQ DQG OLTXLGOLTXLG H[WUDFWLRQ RI QEXWDQRO DUH RIWHQ UHSRUWHG DV DOWHUQDWLYH
RSHUDWLRQV UHSODFLQJ GLVWLOODWLRQ WR RYHUFRPH WKLV GUDZEDFN LQ WKH QEXWDQRO UHFRYHU\ 7KH\
SRWHQWLDOO\RIIHUVHYHUDOEHQHILWVHJDORZHQHUJ\GHPDQGDQGDVHOHFWLYHFRQWLQXRXVSURGXFW
VHSDUDWLRQ 7KXV WKH UHF\FOLQJ RI WKH IHUPHQWDWLRQ EURWK GHSOHWHG RI QEXWDQRO EDFN WR WKH
IHUPHQWDWLRQ LVHQDEOHG%HFDXVHRQO\D OLPLWHGQXPEHURIFRQYHQWLRQDOSRO\PHULFRUFHUDPLF
PHPEUDQHV LV DYDLODEOH IRU K\GURSKRELF SHUYDSRUDWLRQ YDULRXV QHZ FRPSRVLWH PHPEUDQH
PDWHULDOV  DUH UHSRUWHG WR VKRZ DGYDQWDJHRXV SURSHUWLHV FRPSDUHG WR FRQYHQWLRQDO
PHPEUDQHV RQH RIZKLFK DUH OLTXLGPHPEUDQHV 7KHVHPHPEUDQHV FRPELQH DGYDQWDJHV RI
PHPEUDQH SURFHVVHV ZLWK WKH FKDUDFWHULVWLFV RI VROYHQWV ZKLFK DUH VXLWDEOH IRU QEXWDQRO
H[WUDFWLRQOLNHLRQLFOLTXLGV,/V$ODUJHQXPEHURIGLIIHUHQW,/VFDQEHSURGXFHGE\FRPELQLQJ
GLIIHUHQW DQLRQV DQG FDWLRQV DQG DFFRUGLQJ WR WKLV WKH DGMXVWPHQW RI SK\VLFDO DQG FKHPLFDO
SURSHUWLHV LVSRVVLEOH)RU WKLV UHDVRQDQGEHFDXVHRI WKHQHJOLJLEOHYDSRXUSUHVVXUH ,/VDUH
RIWHQ GLVFXVVHG DV D SRWHQWLDO UHSODFHPHQW IRU FRQYHQWLRQDO RUJDQLF H[WUDFWLQJ DJHQWV
+RZHYHU LQ OLTXLGOLTXLGH[WUDFWLRQDSRWHQWLDO WR[LFLW\RI WKH,/VRUDHPXOVLRQIRUPDWLRQPLJKW
EHFRPHDQ LVVXH%\XWLOLVLQJ,/VDVDQDFWLYHVHSDUDWLRQ OD\HU LQDPHPEUDQHSUREOHPVWKDW
PLJKW RFFXU GXULQJ H[WUDFWLRQ FDQ EH DYRLGHG DQG WKH XVH RI V\QHUJLHV IURP PHPEUDQH
SURFHVVHVDQGH[WUDFWLRQ LVHQDEOHG$GMXVWPHQWRI WKHPHPEUDQHSURSHUWLHVE\FKDQJLQJWKH
SURSHUWLHV RI WKH LPPRELOLVHG ,/ EHFRPHV SRVVLEOH 7KHVH PHPEUDQHV  LQ OLWHUDWXUH RIWHQ
UHIHUUHG WR DV 6XSSRUWHG ,RQLF /LTXLG 0HPEUDQHV 6,/0V  DOORZ WKH DGDSWLRQ RI WKH
SHUPHDWLRQ SURSHUWLHV WR D VSHFLILF VHSDUDWLRQ WDVN7KHUHIRUH DQGEHFDXVHRI WKH QHJOLJLEOH
YDSRXUSUHVVXUH6,/0VDUHRIWHQLQYHVWLJDWHGIRUDSSOLFDWLRQLQJDVVHSDUDWLRQV'XHWRWKHORZ





7KHUHIRUH LQ WKLV ZRUN 6,/0V ZHUH WHVWHG IRU WKH VHSDUDWLRQ RI QEXWDQRO DQG KRZ WKH
SURSHUWLHV RI GLIIHUHQW ,/V FDQ EH WUDQVIHUUHG WR D SHUYDSRUDWLRQPHPEUDQH 7KH DLPZDV WR
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)RU UHDOLVDWLRQ RI WKH ILUVW FRQFHSW WKH ,/V ZHUH LPPRELOLVHG LQ D SRURXV Q\ORQ VXSSRUW
PHPEUDQH E\ FRDWLQJ WKH VXSSRUW ZLWK D VLOLFRQH OD\HU %\ H[SHULPHQWV LQ D ODEVFDOH
SHUYDSRUDWLRQ SODQW WKH LQIOXHQFHV RI GLIIHUHQW LRQLF OLTXLGV RQ WKH WUDQVSRUW SURSHUWLHV RI WKH
PHPEUDQHVZHUH LQYHVWLJDWHG ,W FRXOGEHGHPRQVWUDWHG WKDW WKHVROXELOLW\RIQEXWDQRO LQ WKH





7R LPSURYHWKHPHPEUDQHWKLFNQHVVDQGWRH[DPLQH LIQRWRQO\ WKHVROXELOLW\ IRUQEXWDQROEXW
DOVR WKH VHOHFWLYLW\ RI WKH ,/ FDQ EH WUDQVIHUUHG WR D SHUYDSRUDWLRQ PHPEUDQH WKH VHFRQG
DSSURDFK IRU ,/ LPPRELOLVDWLRQZDV WHVWHG8VLQJ SRO\PHU LQFOXVLRQ RI WKH ,/VZLWK SRO\HWKHU
EORFNDPLGH3(%$ LWZDVSRVVLEOHWRGLVVROYHPRUHWKDQZWRI ,P WFERUDERXW
ZWRI3WFELQDSRO\PHU,/PHPEUDQH:KHQWKHVH3(%$,/PHPEUDQHVZHUHXVHGIRU
SHUYDSRUDWLRQ DV VLQJOH OD\HU ZLWKRXW DQ\ DGGLWLRQDO FRDWLQJ DOO RI WKH ,/ LPPRELOLVHG LQ WKH
FRPSRVLWH OHDFKHG RXW RI WKHPHPEUDQHV 7KHUHIRUH DJDLQ DQ DGGLWLRQDO SRO\PHU OD\HU ZDV
XVHGWRSUHYHQWWKH,/VIURPGLVVROXWLRQ LQWKHIHHGPHGLXPFRQVLVWLQJRIDQDTXHRXVVROXWLRQ
FRQWDLQLQJOHVVWKDQZWRIQEXWDQRO,WZDVVKRZQWKDWDFRQWHQWRIZWRI,PWFE
LPPRELOLVHG LQ 3(%$ LQFUHDVHV WKH SHUPHDWH IOX[HV E\PRUH WKDQ ZW FRPSDUHG WR D




RI GLIIHUHQW ,/V WKH SURGXFWLRQ RI WDLORUPDGH PHPEUDQHV WKDW IXOILO WKH UHTXLUHPHQWV RI D
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